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Abstract 
In French nursery schools, teachers take charge of the content organized into teaching areas. The prescribed teaching activity 
“Discovering the world of living things, objects and substances” refers to biology, physical sciences, chemistry and technology.
The children’s learning path concerning these worlds represents the early stages of the science and technology curriculum. Many 
research studied these children’s learning. This research focuses on teachers and aims at describing and analyzing the teaching
periods dedicated to this particular area of early childhood education. 
In a curriculum perspective, a research about the practices that consisted in reporting information both in teachers’ logs, reveals 
the contents, activities and issues associated with these educational experiences. There were two groups involved in this research, 
some teachers experienced in teaching in nursery school, and some beginners.  
The first result is the lack of significant difference between the two groups: practices, contents taught, ways to take charge of the 
science and technology education (STE) are the same. Professional development is not observed here. The second result shows 
that biology is privileged and preferred to technology by teachers. The research also indicates that the scientific and technological
curriculum is interconnected to other teaching paths. STE is given more or less importance depending on the priorities of each 
teacher. 4 different ways to take charge of the STE curriculum can be suggested with data analysis. 
The research at last allows to discuss the professional training of preschool teachers in order to improve the teaching practices in 
science and technology. 
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1. Background and issue 
In early childhood care facilities, French nursery school (“l’école maternelle française”) is characterized by a 
clearly educational direction that has been taken since the fifties (Prost, 1981). Completely integrated into the school 
structure (Ministry of National Education, 1989), nursery school (NS) must follow programs that define content 
organized into teaching areas. This curriculum structure differs from the structure that characterizes the last years of 
primary school or secondary school, where identifiable and compartmentalized disciplines exist. 
In the last prescribed curriculum (Ministry of National Education, 2008), the teaching area called “Discovering 
the world of the living things, objects and substances” refers to an introduction of science and technology education 
(STE). 
Through these educational purposes, NS must ensure a successful entry into the scientific and technical culture 
(Orange & Plé, 2000), thus contributing to the discovery of both natural and artificial environments. The social and 
educational issue is fundamental, because in France, NS is the first institution to provide training to almost every 
three to six years old children†, in the current context of development of science and technology. 
This training must offer the first experiential capitalization contributing to the establishment of an empirical 
referent (Coquidé & Lebeaume, 2003). These first experiences have to be in line with the principles set by Pauline 
Kergomard‡. Maryline Coquidé (1998) clarifies the meaning of these first experiences: she puts the NS as the place 
of practical familiarization. These experiences are mainly actions, sometimes real experimentations. In building an 
empirical referent perspective, these educational experiences can be: planting a garden in the schoolyard, building 
rolling objects or observing the changing states of water. During the NS years, these life experiences are the first 
steps into the curriculum of science and technology and consist of every encounter the children make with the world 
of science and technology. 
This curriculum comes alive when supported by NS’s teachers. This contribution aims not only to describe and 
analyze their professional acts but also to question their professional development in order to improve the teaching 
practices in STE. In France, these NST are Master level graduates and professionals in teaching and learning. Their 
training takes place in universities since 2010, a very recent change. 
2. Conceptual framework and research questions 
The main question of this research is about the situations in STE in nursery schools. Christian Orange and 
Élisabeth Plé (2000) show researches concerned with primary school are not the most frequent in science education 
studies. Moreover, those researches devoted to early education are restricted (Lasson, 2004; Ledrapier, 2007; 
Charles, 2012). The panorama of international research on preschool shows a strong focus on teaching and learning 
processes (e.g. Fleer, 1996; Ravanis, Christidou, Hatznikita, 2013) and the projection of secondary school 
organization on primary school (Charles, 2008). Even if the label prescribed by the curriculum refers to academic 
subjects formed in French secondary school (Life and Earth Sciences, physics, chemistry and technology), in 
primary school, and therefore in NS, these disciplines are just a distant horizon. Similarly, Joël Lebeaume (2011, p 
88) explains that the concept of academic subject is ambiguous in NS and primary school for two reasons: 
x The first one is pedagogical: teaching is not symbolized in NS and primary school by well-identified teachers, 
nor by rooms or specific equipments. 
x The second reason is linked to curriculum: there is a progressive differentiation that occurs in the course of 
education. The process of disciplining is still partial in primary school and NS. 
STE doesn’t have the forms that can be taken by compartmentalized lessons in secondary school: there is no 
academic subject in primary school, let alone in nursery school. Thus, this research combines the disciplines in 
secondary school and matters in primary school. These matters not yet incorporated in primary school, did not exist 
a fortiori in nursery school, where contents are organized into teaching areas. 
† 95% of 3 to 6 years old children are in nursery school in France. 
‡ Pauline Kergomard (1838-1925) is the founder of the NS in France. 
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This absence of academic subject, here postulated, appears during a day in NS. Indeed, the organization complies 
with a schedule that takes into account all areas of teaching activities, but the language is the main purpose of many 
lessons. Curriculum’s structure directs the organization of the day, the design of learning and teaching as well as the 
teachers’ interventions, which are often related to specific times and locations (e.g., rituals in a corner grouping, 
workshops around small tables): contents are interwoven. Teachers’ interventions constitute a “network of coherent 
practices” (Lebeaume, 1995, 2000). STE is connected with others educations. Teachers integrate different purposes 
and teaching areas in one lesson (Bisault, 2011). 
According to sociologists, these related contents belong to “the integrated code” (Bernstein, 1971) and to a 
“process-driven and child centered curriculum” (Ross, 2000). This curriculum with slightly marked external and 
internal boundaries would be characterized by strongly interconnected activities. Thus, these activities would be 
more focused on children’s familiar world. Teaching practices are networks that integrate STE in a complex system 
of activities and contents with changing priorities. The STE curriculum is thought as a set of lessons related to 
science and technology, and interconnected by relations of cohesion and coherence (Bisault, 2011). 
Investigating NST teacher’s practices when they take charge of the STE curriculum and its multiple 
interconnections implies moving away from the main research direction in science education studies and having a 
more holistic approach to the entire curriculum. In this curriculum perspective (Bisault, 2005; Dillon, 2009; 
Lebeaume, 2000; Martinand, 2003), our research aims at describing and analyzing the implementation of the 
practices of this early childhood education. 
3. Methodology 
3.1. Method and sample 
The ambition to describe interconnected STE curriculum determines the choice of methodology used for 
collecting data. One investigation about the practices was selected: it used a qualitative approach (Coquidé, Le Tiec 
& Garel, 2007) based on the analysis of empirical data consisting of logbooks kept by 12 volunteer teachers during 
one year. 
Two groups participated to this research: 
x The first group consists of six teachers described as “experienced” (they teach in NS for at least 5 years). 
x Six other teachers who were experienced in primary school but not in NS, constituted the second group. These 
“beginning” teachers are called “non-experienced”. 
The research reveals the contents, activities and issues of STE. Indeed, the participating teachers had to relate 
their practice in these logs, describing reality the way they perceived it. These logbooks are highly personal and 
have the characteristics of a reflexive and professionalizing writing (Cros, 2003). These logs allowed to conduct 3 
semi-directive interviews per teacher (one interview every 8 weeks). Interviews were used to explore the missing 
parts of STE curriculum and their interconnections with other teaching areas. Three parts composed these 
interviews: the first part was about STE courses, the second part about the relations between these courses and 
others and the third part explored professional development of the beginning teachers. 
The combination of logs and interviews, whose content were fully transcribed, restores the practices. 
3.2. Data analysis 
The comparison of these two groups’ practices allowed to understand the NST professional development. 
In a curriculum perspective, analysis uses a grid focusing on three aspects: 
x The first one, according to Lebeaume (2000), characterizes the lessons of STE, including contents, activities and 
issues associated with these educational experiences. 
x The second aspect, inspired by Lenoir (2008), characterizes the relations between STE and other teaching areas 
with a synchronic vision. These relations can be dominance, sharing, etc. 
x The last aspect captures the position of STE over time, in a diachronic perspective. 
This grid is used to reconstruct the STE curriculum, its vertical relation in programming and implementation over 
time, and its horizontal relation with other educational curriculums.
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4. Results 
4.1. No difference in professional acts between the two groups 
One of the main results is the lack of significant difference between the two studied groups, experienced NST and 
beginners (Table 1): practices, contents taught, ways to take charge of the STE are the same. Professional 
development (Bourdoncle, 1991) is not observed here: This result bring to light specific standards from NS culture. 
The “beginner” teachers adopt a kind of mimicry of dominant practices and habitus of NS. These elements 
fundamentally question the training curriculum of NST who are in charge of the STE. 
                                            Table 1. Professional acts of the two studied groups
Group Content Scientific or technological issue Ways to take charge of the STE 
Beginners 
L§ 5 
O 1 
S 3 
Absence 1 
Practical familiarization 2 
Intellectual development 2 
No support 1 
Cohabitation
Separate STE 
4
0
Experienced
L 3 
O 1 
S 3 
Absence 1 
Practical familiarization 2 
Intellectual development 2 
No support 1 
Cohabitation
Separate STE 
3
1
4.2. Biology privileged and preferred to technology 
The research gives quantitatively contents supported by teachers (Table 2). 
                                                Table 2. Worlds supported by the 12 teachers 
Which world do you take charge of? Number of teachers 
(12 followed) 
Living things 10 
Substances 8 
Objects 3 
The results show that some parts of the discovery of the world are very present, and others are absent: the living 
world is preferred by teachers, whereas the world of objects is left in the shadow: biology is privileged and preferred 
to technology. The world of substances occupies an intermediate position. These results converge with others 
(Baillat, 2001; Lasson, 2004). They show that technology is minimal in NS and that priority is given to biology by 
teachers.
4.3. Different ways to take charge of the STE curriculum 
4 different ways to take charge of the STE curriculum can be suggested with data analysis. Within the 
compositional schemes, the STE takes various positions according to the priorities assigned by the teachers. 
x No support for the STE curriculum 
The professional acts are marked by a STE placed in an inferior position, with no real scientific target. NST’s 
statements indicate confusion, as the label program is included with the idea of an active discovery of the world, 
without specifying scientific or technological purposes. This is the case for two teachers and for example, in a 
project called “firemen“ in which teacher Delphine has no technological target, despite what she says. 
§ L: Living things / O: Objects / S: Substances
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For these teachers, there is no real STE support. The curriculum is marked by ephemeral encounters with the 
world of science and technology. Periods of STE are often used as a pretext for higher targets such as language or 
visual arts. Teacher Élise, for example, uses “discovering the world” in an aesthetic perspective: construction games 
that could allow a technological work are used to carry out artistic activities. 
x Cohabitation and practical familiarization 
The majority of teachers conceive STE within projects or themes (7 out of the 12 teachers that filled a logbook). 
These teachers succeed in their professional acts at mixing different targets in different educations. They develop 
children’s practical familiarization with the world of science and technology, through an active discovery of things 
and phenomena. Thus, teachers contribute to children’s experiential enrichment but without a real intellectual 
development. 
Two types of balancing priorities are observed: 
o Within the project itself: there is no hierarchy in the priorities given to contents. 
o During the time projects succeed: STE is considered in terms of programming time and then occupies 
a more or less central position in compositional schemes. 
x Disciplinary emergence and intellectual development 
Teachers implement activities in themes or projects keeping in mind a disciplinary target. These teachers (4 of 
them) focus on knowledge or skills specific to scientific or technological academic subjects. Professional acts show 
that these teachers aim not only at an experience enrichment but also at an acquisition of more formalized 
knowledge on the scientific and technological world. These teachers both value practical familiarization and 
intellectual development. This is the case of Amélie’s work on the world of the living from farming insects. Amélie 
aims at developing not only the attitudes of care and respect in relation to life, but also knowledge about the concept 
of living and specific skills about scientific observation. 
x Towards a separate STE curriculum 
Only one teacher supports STE completely independently from other courses. Jean-Philippe implements STE 
activities marked not only by the disciplinary emergence described above, but also by a STE curriculum completely 
independent from all other teaching area. The only man among participating teachers says he does not proceed like 
his colleagues, to work with themes. While knowing and explaining standards characterizing professional acts in PS, 
Jean-Philippe rejects deliberately these standards. 
5. Training propositions 
This research, which aimed at describing and analyzing NST’s professional acts and development, promoted a 
comprehensive approach to STE curriculum. It reveals the contents, activities and issues associated with this 
curriculum. The results indicate an interrelated STE mostly found in projects or themes. Thus, projects and themes’ 
design and implementation are identifiable events from NST professional acts and a specific standard from NS 
culture. 
These results converge with a second investigation of the professional acts: this investigation is based on a 
quantitative approach using a questionnaire. The analysis of practices reported by 100 teachers** allows to refine and 
confirm the trends identified by the first investigation presented in this paper.  
This research fundamentally questions the training curriculum of NST who are in charge of the STE. In keeping 
with Martinand’s way (1995), STE aims both at developing the children’s experiential enrichment, and at changing 
their conceptual view about things and phenomena. The results of this investigation show that the practices 
generally do not tend to these guidelines. This research allows to discuss the professional training of NST in order to 
improve their teaching practices in STE. In France, this professional training takes place in universities and teachers 
must have a Master’s degree to teach in NS. Following Maryline Coquidé (2007), this research allows to discuss the 
professional training of NST in order to improve the teaching practices in science and technology. This training 
should have to lie in the consideration of the tension between: 
** These teachers participated in a training congress held in Annecy (France) on July 1-3, 2010. 
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x The need for an education with epistemological coherence. 
x And the described reality of professional acts and therefore, existence of projects and themes. The predominance 
in professional acts of the project’s pedagogy constitutes an obstacle for teachers who have to think about 
coherence in STE. 
A list of training propositions may be compiled: 
x Because of the lack of professional development, this training should have to lie in the consideration of NS’s 
specific standards and history (Luc, 1982; Prost, 1981). 
x Because technology is left in the shadow by NST, this training should have more technology courses. 
x This course should take account the interrelated nature of STE. This specificity requires a renunciation of a 
training thought as a multivalency and a downward projection of secondary school’s academic subjects (the 
different valencies) on NS where they do not exist. The training would aim the development of skills to take 
charge of a possible STE that NST would be able to provide. 
x Science education studies should take place as a central training subject. Science education studies here refer to 
three dimensions: psychological, pedagogical and epistemological. In keeping with the way of Joël Bisault 
(2011), it’s suggested to consider STE not in terms of knowledge but as teachers’ practices and children’s 
activities, and not from what pupils should learn but from what they can really do. 
x This training should be entrusted to multi-categorial teams, to science education studies’ different orientations 
and incarnations: university trainers, NS trainers and researchers. Thus, the trainers would not juxtapose their 
skills but should share them: these teams have to work together to define possible access for children to science 
and technology. Finding ways to get in touch with science and technology are a possible entry for thinking STE. 
They would not only be an acquisition of knowledge or procedures, but also a way for pupils to interact with 
objects (natural or artificial, like vacuum, balloon, punch) and phenomena, to change their point of view about 
them. 
But these suggestions, based on the STE curriculum can also be extended to other areas of teaching. Thus it 
may contribute to the training of NST: there is so much happening between 3 and 6 years old that it is necessary to 
train teachers in early childhood education. 
Finally, a suggestion for further research in this area can be made: in this research focused on teachers, children 
were left in the shadow; a research focused on their learning may be done. 
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